Dieppe, P. A. (1975) . Annals ofthe Rheumatic Diseases, 34, 181 . Empyema in rheumatoid arthritis. Case notes of the last 67 patients to present at the Brompton Hospital with nontuberculous empyemas, and without malignant disease, have been examined. Three cases of empyema in association with rheumatoid arthritis (RA) were found, and these cases are reported. Previous literature concerning this association is reviewed. It is concluded that two types of empyema may occur in patients with RA. Some develop in association with nodular pleuropulmonary disease and the formation of pyopneumothoraces; in other cases large, recurrent, primary empyemas build up in the presence of active rheumatoid disease alone. As with rheumatoid pleural effusions, middle-aged men seem to be particularly susceptible.
Pleural effusions are now recognized as a not uncommon complication of rheumatoid arthritis (RA) (Walker and Wright, 1967; Scadding, 1969) . They occur particularly in middle-aged men, may be bilateral, and often run a protracted course. Diagnosis is partly by exclusion of other causes, but may be aided by demonstration of a low sugar content (Carr and Mayne, 1962; Lillington, Carr, and Mayne, 1971) , and socalled 'rheumatoid arthritis cells' in the pleural fluid (Carmichael and Golding, 1967; Lillington and others, 1971) , or pleural histology consistent with RA (Carr and Mayne, 1962; Walker and Wright, 1967; Campbell and Ferrington, 1968; Lillington and others, 1971 ).
An increased incidence of many infections has been described in RA (Cobb, Anderson, and Bauer, 1953; Kellgren, Ball, Fairbrother, and Barnes, 1958; Baum, 1971) , and chest infections including chronic bronchitis, pneumonia, and bronchiectasis all occur more commonly than in control groups (Walker, 1967; Kay, 1967) . However, in spite of this and the well-recognized incidence ofpleural effusions, little has been written concerning the occurrence of empyema in RA. There are a small number of case reports (Kellgren and others, 1958; Cudkowicz, Madoff, and Abelmann, 1961; Hindle and Yates, 1965; Basten, Camens, and Schwartz, 1966; Davies, 1966; Rubin, Gordon, and Thelmo, 1967; Walker and Wright, 1967; Huskisson and Hart, 1972; Sahn, Lakshminarayan, and Char, 1973) , and in 1971 Jones and Blodgett described 5 cases and suggested that empyema should be regarded as a complication of RA. In a recent survey of all patients with nontuberculous empyema, excluding those due to malignant disease, who have presented to the Brompton Hospital over the last 15 years, 67 case histories have been examined. Three cases of empyema in association with RA were found and are reported below. The common features of these and other cases which have been described are discussed.
Case reports CASE 1
A 53-year-old man was well until the age of 41 when he developed classical seropositive, nodular RA. He was initially treated with salicylates and indomethacin and had one course of chrysotherapy in 1963. In 1969, because of increasing disease activity, corticosteroid therapy was initiated and he has been taking between 5 and 15 mg prednisolone daily ever since. In December 1970 he developed increasing dyspnoea and malaise without cough or sputum production. On examination he was febrile, and had a large right-sided pleural effusion (Fig. 1) A 50-year-old man with a previous history of episodes of pneumonia in 1943 and 1946, and onset of chronic bronchitis in 1949. In 1958 he developed seropositive nodular RA and has been treated with salicylates, indomethacin, two courses of gold, and one of antimalarial therapy, but he has never been on steroids. In 1964 he was admitted to hospital with a short history of increasing cough, dyspnoea, and malaise; on examination he was febrile and had a large right-sided pleural effusion. Frank pus was aspirated at the first tap, but no organisms were isolated, perhaps because he had been receiving antibiotics from his general practitioner. The fluid slowly cleared over a 2-month period of antibiotic treatment and repeated drainage. In 1968 he was readmitted with a 3-week history of cough and dyspnoea. He was found to have active RA and a massive right-sided effusion from which sterile pus was again aspirated. Kellgren and others (1958) , Walker and Wright (1967), Huskisson and Hart (1972) , and Sahn and others (1973) . In two of these papers the relevant cases were part of a series of patients showing severe, unusual infections in RA and more than one site of infection (Kellgren and others, 1958; Huskisson and Hart, 1972) , as did Case 1 of the present series. Slightly different cases in which there was spontaneous development of a pyopneumothorax in patients with nodular rheumatoid pleuritis have been documented by Hindle and Yates (1965) , Basten and others (1966) , Davies (1966) , and Rubin and others (1967) . Davies (1966) has postulated that in these cases necrosis of the rheumatoid pleural nodules leads to communication between lung and pleural space, and the secondary development of a pyopneumothorax.
In 1971, Jones and Blodgett reported a series of 10 cases of rheumatoid pleural effusion, 5 of which developed empyemas. Of these 5 cases, 4 were women and 3 were on steroids. 4 of them had previously developed serous pleural effusions which had been aspirated. The authors suggested that empyema might be regarded as a relatively common complication of rheumatoid pleuropulmonary disease; but Blau (1971) reported that of 75 cases of rheumatoid pleural effusions aspirated in his unit, none had developed an empyema and he suggested that introduction of infection may have occurred in some of Jones and Blodgett's cases. In this study the last 67 cases of empyema seen at a chest hospital were examined; one patient with mild RA developed an empyema after chest trauma, and another 3 cases with RA were found and these have been described above. From this it seems that empyema is a rare occurrence in association with RA. Some features of these cases are worthy ofmention. All occurred in middle-aged men and in each case pus was aspirated at the first pleural tap. There wasnoevidence ofintrapulmonary infection, pneumothorax, or serous pleural effusion having been present immediately before the accumulation of pus, so these men have developed primary empyemas. All cases required prolonged treatment and Case 1 later developed a pyopneumothorax. In view of the size of the empyemas (Figs 1 and 3) , systemic manifestations were perhaps not marked. Sahn and others (1973) have stressed the development of silent empyemas in patients on steroids, although this was only true in the first of these 3 cases. Two of the patients reported a marked 'flare' of their arthritis at times when fluid accumulated in the chest, and in these two bacteriological examination of the pus was repeatedly negative. This suggests that the active rheumatoid disease may have been contributing directly to the formation of pus in the pleural space. Only in Case 1 was rheumatoid pleuritis confirmed by a characteristic pleural biopsy, although in Case 2 the previous occurrence of a pleural effusion near the -time of onset of his arthritis seems to be good circumstantial evidence of the nature of the disease, and in Case 3 the diagnosis was made by exclusion of other causes for the empyema. In each case the pleural fluid was thick and macroscopically frankly purulent, and in the 2 cases in which the cell count was measured it was greater than 50-0 x 109/l (50 000/mm3) with neutrophils predominating. This clearly distinguishes the fluid in the above cases from that which accumulates in simple rheumatoid effusions, as the latter is usually thin and clear, with a cell count of less than 10.0 x 109/l (10000/mm3) and a pleomorphic cell picture.
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